presented. This framework can easily produce higher quality images at a competitive compression rate in addition to an extended adaptive JPEG compression standard.
I. INTRODUCTION
Current popular image coding schemes operate on a small square image block. These frameworks are basically due to a low processing power from the previous century. A large high quality image or video frame is typically rectangular. An iframe video is typically encoded using lossy compression. Every frame is a standalone i-frame. It is divided into 8 by 8 or 16 by 16 image blocks and then transformed into a frequency domain on each small block. It is an efficient mode of coding. It is even faster to do it on 4 by 4 image block [l] .
However, the correlation within an image among the small blocks is hardly analyzed for a better coding strategy.
Due to its importance as a reference frame, it is desirable to use almost lossless compression instead. Even though the computing technology has progressed considerably within the last two decades, the mathematical analysis on large image block transforms has been only theoretical in nature.
Previous research mainly focuses on a small block by applying a discrete orthonormal transform on which an optimal quantization A psychovisual model is presented following the psychoacoustic quite threshold as a quantization threshold.
An experimental result on 240 by 320 images shall be presented. The employment of psychovisual model on large
DCT produces high quality images at a modest compression rate.
II. A PSYCHOACOUSTICS HEARING THRESHOLD
The field of psychoacoustics has made significant progress toward characterizing human auditory hearing The absolute threshold of hearing maps the minimum amount of energy needed in a pure tone such that it can be detected by a young sensitive listener at various audible frequencies. The quiet (absolute) threshold [5] is well approximated by the nonlinear function, T(f)=3.6{LJ -S _6.5e-06C�o-3 3) '
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as depicted in Fig. 1 . In a high fidelity audio compression, the inaudible frequency signal below this energy threshold will not be encoded at all. While the threshold curve captured in Fig. 1 is associated with pure tone sound, the same concept is not well established in a digital image processing. The curve is often referred to in an audio coding system by equating the lowest point (i.e., near 4 kHz) to the energy in 1 bit of signal amplitude. The same concept has been applied here on a psychovisual threshold. Third, a set of parameters is chosen on the luminance and chrominance psychovisual curves as JND curves. Lastly, the performance of these noticeable visual thresholds is tested on real and graphical images.
III. THE PSYCHOVTSUAL THRESHOLD ON A LARGE DISCRETE COSINE TRANSFORM
Traditionally, the DCT provides a good support on a small image block [6] [7] . On a large image block, an accumulation of continuous numerical error gets distributed among larger frequency orders. Thus, the DCT also has energy compactness properties on a large image block. For a given set of input value j(x, y) known as image intensity values of sizes M by N, the forward DCT of order p + q is given as follows:
for p = 0, 1, 2, ... , M-l and for q = 0, 1, 2, ... , N-l where f(x,y) denotes the intensity value of an image at the pixel position x and y. Where
The inverse of DCT on a perfect image reconstruction from its frequency coefficients is given as follows: does not take the rate of distortion into consideration. Most of the time, the quantization process will limit the scope of the high frequency signals and discard information which is not visually significant for better compression.
In general, a human visual system is more sensitive to the low frequency signals than to the high frequency signals.
Nevertheless, it is discovered in this research, a human Table   2 ----tr--Min Luminnance The JPEG quantization tables have been known to offer satisfactory performance, on the average, over a wide variety of applications and viewing conditions. The traditional JPEG quantization tables for luminance and chrominance are shown in Table I and Table II . These are the most commonly used quantization tables as they are published by the Independent JPEG Group in 1998.
V. AN EXTENDED ADAPTIVE QUANTIZATION PROCESS ON JPEG COMPRESSION
The standard quantization tables in JPEG compression can be uniformly scaled to a quality factor Q. The extended JPEG has allowed a user to choose output preferences according to the quality factor Q from a smaller Q giving a better compression rate at the expense of a lower quality image [8] to a larger Q giving a higher quality image at the expense of a lower compression rate. This research concentrates on the latter case. The standard quantization values shown in Table I and Table II The value of quality factor Q ranges between 1 and 100
and is used to compute the scaling factor S as follows; shown any differences. The parameter Sl has been preset as s, =180 to achieve a just noticeable difference on a 240x320 image block. The smooth DCT quantization curve on the luminance channel is designed to take consistently smaller values than chrominance channel. This is not the case in the standard JPEG quantization tables.
Referring to Table III , the parameters have been chosen, especially A L and A c ,i n such a way to achieve a higher 1 1 level of image output quality coming out of high quality JPEG compression using quality factor Q = 75. Setting higher values on those parameters will cause an effect on the smoothness of Lena facial skin. The first DC coefficient should be coded by a 14-bit numbers since the minimum value is 3565 and the maximum value is 10257 < 2 14 = 16384. Nevertheless, the DC coefficient may be easily encoded using 16-bit numbers since there is only one coefficient for the whole 240 by 320 image block.
VIII. EXPERIMENTAL RESULTS
A quality measure on an image output from the original raw image is evaluated based on an average absolute reconstruction error(ARE) per pixel per channel, mean square error(MSE), peak signal-to-noise ratio(PSNR) and their similarity index(SSIM) [9] . The comparison between the proposed psychovisual threshold scheme and an adaptive JPEG compression at the respective quality factor are given in Tables IV and V. The results shows that the proposed scheme produces high quality images consistently across image quality measures near lossless compression at about 99.5% according to the similarity index. The performance of this psychovisual threshold on the compare the performance between these JND curves and an extended adaptive JPEG compression on 8x8 image blocks, a scale factor coding has been employed. 2014 International Conference on Information Assurance and Security (lAS) 
IX. DISCUSSION
The image reconstruction using a set of JND quantization tables based on a psychovisual threshold performs significantly better than the uniform scaling on a high quality factor from the extended JPEG compression.
Refer to Tables IV and V the output's image from JND quantization tables based on psychovisual threshold produce a lower reconstruction error than JPEG adaptive quantization tables using uniform scaling quality factors. At the same time, they consume consistently competitively higher average bit length of Huffman codes as presented in Tables VI and VII using a scale factor coding strategy.
The principle of psychoacoustic model on audibility threshold is adopted here to measure the psychovisual threshold of the output images. The threshold indicates the physical value of a stimulus at a predetermined level of performance [ 11] . Psychophysics is an approach to measure 
